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ABSTRACT: 

PROBLEM TO BE SOLVED: To produce a light gas 
efficiently while facilitating 

combustion control by admixing an AI-H<SB>2</SB>0 
based slurry with hollow 

aluminum shells encapsulating a second mixture 

produced by mixing aluminum 

powder and ammonium nitrate at a specified molar 

ratio. 

SOLUTION: A container 1 comprising a generally 
tubular conductor is 

provided, at one end of the reaction chamber thereof, 
with a plug-like 

electrode 2 and loaded, at the other end thereof, with a 
bullet 5 through a 

holder lb. A planar cathode 3 is provided on the 

bottom side of the bullet 5 

and a fuse 6 made of a thin molybdenum wire is 

provided between the cathode 3 

and the anode 2. Aluminum powder made of a foil is 

mixed with water at a molar 

ratio of 2:3 to produce a first mixture which is then 

admixed with a surfactant 

to obtain an AI-H<SB>2</SB>0 based slurry 9 being 
contained in the reaction 
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chamber. The slurry is further admixed with hollow 
spherical aluminum shells 

encapsulating a second mixture produced by mixing 
aluminum powder and ammonium 
nitrate at a molar ratio of 2:1. 

COPYRIGHT: (C)1999,JPO 


1 1/21/05, EAST Version: 2.0.1.4 


maxmrntt (jp> 02) & ffi tjfe jfr & (a) 


4WR 1-6698 

(43)4MBB ¥*11^(19BB) 1A12B 


(51) IntCl. 6 
F 4 1 B 6/00 
B 2 2 F 9/00 
9/04 


F I 

F 4 1 B 6/00 
B 2 2 F 9/00 
9/04 


B 

B 


**lt# K*«0&5 OL (441) 


m) mm** 

ttBTG- 158926 

(7DHMA 

000004215 






^9^0997) 6^16B 


mamf^mmm-Tm 1 # 2 * 




«Wf Ml 




4ti&t31HrfJ*j*BT4#j6 «c3££tfcB# 







(74)ftSA 

#a± #a as* we*) 


(54) [&HI©£*] 7;V5-->i».-*jg^«(©«Stt*fe»im« 


(57) imm 

-XSrT^X-eftU £OX*/l*¥-*)#TA l -Hj 
5-^AttfcSi»Ty*-'>AS:Je/Hfc2Wl'Cai^L 


B 9 




6 8 3 


11/21/05, EAST Version: 2.0.1.4 


1 

it 3 Uzm l «^*»=-5HB?SffiW^tn^'Cffl*rr 
&Ztl,zX')'&t > tl*zA 1 -H 2 0^X7'J-(9)t. r 

UfcSS 2 *I£tt(7) £»A Lfc7;u 5 -*? Ai!{*£^(8) 

i fc $tt -thrive 

m. 

3**lcftivc % Hufa7;!^^AM*£$(8)cDlifc£ 
S££ £ fc J: 9«£-t4H»#.x<W&# : F*£ 2 =S¥ 
%#**£6. 3fc'T*Ck*««fc't&llW»BllB« 

4£ifcJ:9*#WlfcA 1 -H 2 0^X5U-(9)K, 7 
;W S ^ ? AS) fc gKfc&£ Wit 1 it 1 Til£ Lfc* 3 a 
^£ftAL£7^S-^Af!*£$(8)£;iAU 15 
IEA 1 -Hi03Rx?y-(9)^>aWlS:IW»f*Ci:fe1* 
St1-|.7^S-^-*ii^!Bj<««m 
[11*314] R|BSrt<0RiGBj*tt«lS*S7;l'S- 

»c7)T/P 5 A*** i * /Ht 2 it 3 Tii£ I fc SI 

i ai^*fc*iiiffiffiw*iiiiiTa»rt-* c t o 

*l£A 1 -H 2 03U5L)-(9)fc, BiiEAl -H2O& 
X5U-(9)taA3ii7;l'S-'>A»fc«K7yt=. 
*A£*/Wt2» 1 •Cfi^Lfc»2ig^«i(7) £ltAL 
fc7^5=>>Al(«t»fflR(8)i:J:")**ii:*1«8fct 

W>7)V s -*f m%b t /Ht 2 it 3 rate L fcS 

flfcA 1 -HiO*X9l>-(9)i. KTEA1 -HiOJR 
X?V-<Q)\zm&tiT)^-^mbW(M&^ 
it 1 it 1 L fc» 3 StefcfcitA Lfc7/U5 A 
K+Safti: J: 0 * S i fc S*88fc t* 7* 5 -* 

[000 1 3 

iffflnrntimswi *mit. 7/ps-^a-* 

[0002] 

[t&fw&ffi] te*. fljV6*iTvvfc£e**>7/i'5- 
L/C t.*-X£;r5XvfcU A 1 - 


(2) ^¥1 1-6 6 98 

2 

iiH3f^-r#^2 o 1 1 1 o 6#. f mmvm& 
vwMvzmmm.i H3tc«v* 

o %&mx'b *) . z com i vsuzm 1 a 

^863 1 US 2 ma±7)U 5 -VAfrCKZ t a-X6 
#ifttt$>*U ^CORJE^l artKJiA 1 -Hz 0%Xy 

n«3 t»S2iat««^ati tti ^'^-yi# 

-X6<7)^t7;l-S-'>,A<7)a^f*:* s ^CLs 
i^ffl^tC J: o T51 5 § . 

[0003] 

immmLXobthmmi ^^t^s-^a- 

a^>, dW£o%mm i &£lX^t:. *b7 
20 ;I/5-">A«0S-&f*cT'*)SA 1 -H 2 0«X5'J-l±,6 

Al -H»oax9U-li. ba-X*)«ja*>feflBKS: 
[0004] IXhcO J: a =Sritti* jBSEtifc 

&fac?m8imwm%b u m^mmx< 

[0005] 

***;nt 2 » 3 -e?i^ Lfe* i mmz%m%m\z 
mixmn-mbizx*)nhtitiAi -h 2 o^5 

U-fc, 7;P5-^A^i:iii!r> ; E-'>A$r^;Ht2 
*f 1 Tlg^ Lfc*2fi^** »A l£7^S-^ASS* 
Si^SAUUEA 1 -HzO^x^'J-W^^SiJffll 
40 -t&-ffiiX'h&. 

[0006] wmmzm^&mmtimmftxirro 

i: (£ J: "J«4-t£«ia^ W^^H 1 ** 2 g^ft)^ 
[0 007] $^>t. JSSW^S-^A^t*^^ 

;nt 2 it 3 tfc * i a^* tffHiSttffl*aaiT 

^i^P-rl.C:!:^^J: , )^#^.^^^tA 1 -HiOAx?!;- 

»3a^**f*ALfe7^5-'>A8+3gHS:iSAL. 
50 l9EAl-H»0*X5U-«««**JllW4*ifcT* 


1 1/21/05, EAST Version: 2.0.1.4 


(3) 


«WP1 1-6 6 98 


[00 08] *%mz£ £> 7;l< 5 ^-7 A 

7/P 5 --7A$* 4: *fc*/Mfc 2 *t 3 T»£ Lfc* 1 M 

A 1 -HjOjJU^y-fc. fflfEA 1 -HaO^X^ 1 ;- 

2 *f 1 TH£ LfcS 2 5rKA Lfc 7;U $ ->> AH 

[00 09] RJ6Sl*I*)RJSftfcflWl3-£*7 
/U$:^A-*&^«Mgfitfc^T. flffffiKCT 

9f#4>iXJtA 1 -HiOlx^'J-i. bJIEA 1 -H 2 0 

4>2a»i:J: l 3*6fll)S"Cft4. 
[00 10] 


w,m 2 Htttt y y % ita.-x6 

[0011] BuieSJEE^ 1 artttt. ffflHcor^S- 1 ? 
Aft*k * £ *;Hfc 2 *f 3 Tii£ Lfc* 1 a^*K-JHB 
iSttffltlai'raHdtiifcCJ: OftfcftfcA 1 -H2 
03U5y-9#JK§;**U i«)^5U-9rt(cJ4. 7 
^ 5 - a» fc 5BK7 A £*/Ht 2 *t 1 
10 l,fc»2»^7*».AUfc^^T/k$-^IW» 

[0012] »ct»ffto^-cj*^6. luiex^ y-9 

tiffi[^i2 8 9 2° KWtyyT>'*i6l^bi-X6tffl 

m ixm i?j.->\4&x'mmzi)\®h itim&x'tt&k 
L%\^k'm.tez*)v*-tf&\\ u>u ties 2 

?i^7(i^Ohi-X6<?5a«{Ci OS«tjjfo«CT* 

20 ©taKTy^-^AWRlKi. 2A1+NH4N08- 
A I2O3 + N2+2H2+I 300K J • ■ • (l)fc& 

jut**. i<ox9'j-9tt. aarasfi**: 
ft. 


SIT'*) 0 » i^MSW 1 OKIES 1 aO-SSSWi&tfOlt 

2A 1 +3H 2 0-^A I2O3+3H2 + 8OOK J • • • (2) 
flj^co ( 1 ) &k (2) jStejttfcS-ffSi:. a [00 13] 

(3) *fc (4) SCWilOfc**. « [ifcl] 

2(x+y)Al+3xH,O+yNH,NO,-(x+y)Al 3 O 8 +ylf 2 +(3x+2y)H,+(800x+1200y) 

• • • (3) 5t 

JB&rtfXIi (3) 3WJ:jH<0(x + y)A 1 ,Oj+ y N, + (3 x + 2 y )H 2 r 
*>4*£ «$M¥5 - 2 2 3 4 9 7#&*lcW*fflfflfc®*,fr»tt£|iS) 
CiOS't^ffi^^tffctl-Si, S(3«iyN 2 +(3 x+2 y)H 8 t/i:«) 
, *-«/Jttt3(x + y )Tsp^»fR CM) tt. 


M = _28y_ 
M 3(x + y) 


2 (3 x + 2 y) 

3 (x+y) 


(4) a 


IU 0^x£2> 0£y$], x + y = 2 


8-3 1\ x + y ytijt), (1) SCfc (2) S***>l/fflA 1 KLjt 
7ttfc*x = y = l®D# N S*i«M=6. 3v x = 2. y = 0©B*, 

[00 14] fifoT. X5y-9+«7/PS-'7A«+ *!^tf&£^l>;«&#XOW# : ?*£ SfcfcMHWS 
2^8coSX<i*SrS^ClitJ: , )X7y-90«M^50 <ri#T'#. **Uc<vvx?y-fcS3£*«S-e4£ 


11/21/05, EAST Version: 2.0.1.4 


(4) 


11-66 98 


[00 15] 

U A 1 -Ht0aU?y-+(^3KEil*4£i:fc: 
J: 1 ); «£(C<^A 1 -Hi 0»* 

J F<Wmb6 t 2S 3 P*^F«S6. 3 ft* 


[01 3 *IWfcJ:4r^5-^A-*^ft<^««ES' 
£&l>'g£§£^-»rIE0-t'&& . 
[02 3 01 ^B»tSt*fc««HHH-C*4 . 

[H3 ] fie*<07/!^ -^A-*m^Bj<o«ai«^&r/ 
gs£*-f8!rffi0T'$>i>. 

[tf^WJ!! 

8 TA'S-^.WK+sgR 

9 Al-H 2 0^X5U- 


10 


[013 


8 9 



[023 


6 8 3 



8ALS«4« 


[033 



1 1/21/05, EAST Version: 2.0.1.4 


